Introduction: Lower urinary tract symptoms (LUTS) affect !60% of adult men and are associated with erectile dysfunction (ED) and sexual dissatisfaction. Aim: The aim of this study was to evaluate the relationship among male LUTS, ED, and sexual satisfaction. Methods: This was a secondary analysis of the Brazil LUTS study, a cross-sectional, epidemiological survey conducted by telephone interview in 5 cities in Brazil. This analysis included men aged !40 years. Main Outcome Measure: LUTS were identified using International Continence Society definitions. LUTS severity was assessed using the International Prostate Symptom Score questionnaire. Erectile function was assessed using the International Index of Erectile Function-5 (IIEF-5) questionnaire and sexual satisfaction was rated on a 5-point scale. Results: 2,433 men participated in the study. Of 2,183 men reporting data on LUTS, 873 (40%) had LUTS "about half the time" or more. The prevalence of ED and sexual dissatisfaction was 14.4% and 7.8%, respectively. The proportion of men reporting ED and sexual dissatisfaction was higher among men with LUTS (24.6% and 13.8%, respectively) than men without LUTS (8.7% and 4.5%, respectively; P < .001). LUTS severity was negatively correlated with IIEF-5 scores (r ¼ e0.199; P < .001); we estimated a 0.431-point decrease in IIEF-5 score per 3-point increase in International Prostate Symptom Score. Increased age and the presence of LUTS were associated with a greater chance of ED and sexual dissatisfaction; depression/anxiety and diabetes were associated with a greater chance of sexual dissatisfaction only. Among men with LUTS, urgency with fear of leaking, urgency urinary incontinence, and nocturnal enuresis were associated with a greater chance of ED, whereas slow stream and urgency urinary incontinence were associated with a greater chance of sexual dissatisfaction. Conclusion: These results demonstrate that the presence of LUTS is associated with an increased chance of ED and sexual dissatisfaction in Brazilian men and reinforce the importance of a comprehensive assessment of these conditions.
INTRODUCTION
According to the definition provided by the International Continence Society, lower urinary tract symptoms (LUTS) is a general term that describes storage, voiding, and post-micturition symptoms. 1 The prevalence of LUTS in men exceeds 60% and increases with age. 2 Erectile dysfunction (ED) 3 is also very prevalent in men aged !40 years and, similar to LUTS, is age dependent. The Kinsey survey is a comprehensive study on male sexual behavior conducted in the United States that reported that the prevalence of ED in a sample of 5,460 white and 177 black male subjects was 42% and increased with age. 4 In Brazil, ED impacts up to 45% of men, and its prevalence and severity both increase with age. 5 Epidemiological studies have shown that LUTS and ED share common risk factors, including obesity, smoking, depression, hypertension, diabetes, and dyslipidemia. 6 Furthermore, several common biological mechanisms between ED and LUTS have been proposed, 6 although a causal relationship has not been established. An association between LUTS and ED has been widely demonstrated among men in Asia, 7 Europe, 8, 9 and the United States. 8, 10 In line with these findings, an analysis of Brazilian men aged !45 years who participated in a prostate cancer screening program reported a prevalence of ED among men with LUTS of 58% and demonstrated that men with LUTS are more likely to develop ED than those without LUTS. 11 However, given that the patient population consisted of men seeking urologic care, these results may not be representative of the general Brazilian population.
Both ED and LUTS can negatively impact quality of life and sexual health. Men with ED report negative effects on selfesteem, work, and social relationships, and ED has been shown to be associated with reduced sexual satisfaction. 12À14 However, despite the availability of effective medications, the rate of treatment-seeking behavior for ED remains low, ranging among 7.7% in Brazil, 13 17À43% across Asia, 15 and 21À56% in the United States and Europe. 16 Commonly reported reasons for low treatment-seeking behavior include the belief that ED is part of the aging process, expecting that ED will resolve spontaneously, reluctance/embarrassment of talking openly about ED with a physician, 16 and, in some Asian countries, low availability of Western medicine. 15 Although the relationship between LUTS and ED has been well established, 17 data on the interrelationship among LUTS, sexual dysfunction, and sexual satisfaction are limited, particularly in the Brazilian male population and awareness of the importance of sexual satisfaction in general health and quality of life is increasing. More recent studies have shown that overall sexual health was rated as highly important in regard to quality of life, particularly among those who considered themselves to be in good health, 18 and that the presence of comorbidities (ie, hypertension, dyslipidemia, diabetes, and depression) that are known to be associated with sexual dysfunction increases the likelihood of sexual dissatisfaction. 19 As such, the assessment of sexual satisfaction as part of routine clinical practice is gaining attention.
The Brazil LUTS study was a large cross-sectional study evaluating the prevalence of LUTS among men and women aged !40 years in 5 major cities in Brazil. 20 When frequency of LUTS was defined as "less than half the time" or more, the prevalence of LUTS was 75% overall and 69% in men; when defined as "half the time" or more, the prevalence was 49% overall and 40% in men. The objectives of this secondary analysis of the Brazil LUTS study were to investigate the association among male LUTS, erectile function, and sexual satisfaction, and to identify factors associated with ED and sexual dissatisfaction among men with LUTS.
MATERIALS AND METHODS

Study Design, Patients, and Setting
Brazil LUTS was a cross-sectional, epidemiologic survey conducted by telephone interview between September 1, 2015, and December 31, 2015. Study participants were men aged !40 years who had access to residential telephone lines, residing in 5 Brazilian cities (São Paulo, Porto Alegre, Recife, Belém, and Goiânia). To avoid any potential confounding of urinary symptoms, subjects with a history of urinary tract infection at the time of the interview were excluded. The study was approved by a local ethics committee (Ethics Committee of the University of São Paulo School of Medicine) and was performed in compliance with Good Clinical Practice and in accordance with the Declaration of Helsinki. Verbal informed consent was provided by all participants by acknowledging the following script by the interviewer "Verbal consent to participate in this telephone survey will be obtained documenting the participant's willingness to continue with the telephone survey." The full methodology of the Brazil LUTS study has been published previously. 20 This report is a secondary analysis that focused on the male subpopulation and the inter-relationship among LUTS, erectile function, and sexual satisfaction.
Outcome Measures
The assessment of LUTS was based on the International Continence Society definitions. 1 The frequency of individual LUTS (voiding, storage, or post-micturition symptoms) was reported on a Likert scale (0 ¼ not at all; 1 ¼ <1 in 5 times; 2 ¼ less than half the time; 3 ¼ about half the time; 4 ¼ more than half the time; and 5 ¼ almost always) and was used to determine the presence of LUTS in accordance with previous studies 8 ; the occurrence of any individual LUTS was defined as a score of 3e5 (ie, frequency of "about half the time" or more). LUTS severity was assessed using the International Prostate Symptom Score (IPSS) questionnaire, 21 comprising 7 questions on urinary symptoms and a score ranging between 0 and 35 points (0 ¼ none; 1e7 ¼ mild; 8e19 ¼ moderate; and 20e35 ¼ severe). Bother associated with LUTS was assessed using a Likert scale for each symptom (0 ¼ not at all; 5 ¼ a very great deal). Assessments of erectile function were conducted on subjects who were sexually active in the past 6 months and were based on the International Index of Erectile Function-5 (IIEF-5) questionnaire, 22 with a total score ranging between 1 and 25 (1e7
For the purposes of this study, the presence of ED was defined as a score of <17 on the IIEF-5 questionnaire. 23 Sexual satisfaction among sexually active subjects was rated on a 5-point scale (1 ¼ very satisfied; 2 ¼ satisfied; 3 ¼ unsure; 4 ¼ dissatisfied; and 5 ¼ very dissatisfied); sexual dissatisfaction was defined as a score of !3.
Statistical Analyses
Because this is a secondary analysis, no formal sample size calculations were performed on these analyses. The sample size calculation was performed on the primary objective and was determined to be 1,000 interviews in each of the 5 cities. 20 Descriptive statistics were used to summarize continuous data. Categorical data were summarized as the number and proportion of the total population. A chi-squared test and 1-way ANOVA were used for categorical and continuous variables, respectively, with an alpha level of significance of 0.05. Logistic and ordered logit regression models were used to assess the association between dependent variables (ie, erectile function and sexual satisfaction [logistic regression for sexual satisfaction in dichotomic form {all men} and ordered logit for sexual satisfaction in 5 levels {men with LUTS}], respectively) and predictor variables (ie, age, educational status, working situation, marital status, body mass index, smoking status, physical activity, comorbidities [depression/anxiety, diabetes, hypertension, heart disease, constipation, and dyslipidemia], and LUTS). The relationship between IPSS and IIEF was evaluated using Pearson's correlation coefficient and linear regression. Statistical analyses were performed with SPSS (version 20 for Windows).
RESULTS
Of 17,600 subjects contacted, a total of 5,184 men and women completed the interview, and 2,433 men met the eligibility criteria. Among them, 2,183, 1,871, and 2,034 men provided data on LUTS, erectile function, and sexual satisfaction, respectively. Of the 2,183 men who reported data on LUTS, 873 (40%) had LUTS "about half the time" or more. The overall prevalence of ED and sexual dissatisfaction was 14.4% (269/1,871) and 7.8% (159/2,034), respectively, and the prevalence of LUTS among men with ED was 61.0% (164/269). Among men with LUTS, 666 respondents provided evaluable data on erectile function and 723 provided evaluable data on sexual satisfaction (Table 1 ). The demographic characteristics of the subjects with and without LUTS who also provided evaluable data on erectile function and sexual satisfaction are reported in Tables 2 and 3. Among men with LUTS, increasing age was associated with ED (P ¼ .019). There was no significant association between increasing age and sexual satisfaction, but the proportion of men who reported sexual dissatisfaction seemed to be higher among men aged !70 years compared with younger men (Figure 1 ).
Among all respondents who provided data on LUTS and erectile function, the proportion of men reporting ED was higher among men with LUTS (164/666 [24.6%]) compared with those without LUTS (106/1,206 [8.7%]; P < .001; Table 1) . Similarly, among all respondents who provided data on LUTS and sexual satisfaction, a significantly larger proportion of men with LUTS (100/723 [13.8%]) reported sexual dissatisfaction compared with men without LUTS (59/1,311 [4.5%]). Among men with LUTS, a Pearson's correlation revealed a weak negative correlation (r ¼ e0.199; P < .001; N ¼ 666) between IIEF-5 and IPSS. Furthermore, we estimated a decrease of 0.431 points in the IIEF-5 score for every 3-point increase in the IPSS score. When all men were included in the analysis (ie, with and without LUTS), the correlation was r ¼ e0.276 (P < .001; N ¼ 1873). Among all men who reported data on erectile function and sexual satisfaction, the proportion of men who reported sexual dissatisfaction was greater among those who also reported ED (59/270 [21.9%]) than those who had normal erectile function (83/1,602 [5.2%]; P < .001). This finding was also observed among men with LUTS (P ¼ .008) and without LUTS (P < .001; Table 4 ).
A multiple logistic regression model for erectile function and sexual satisfaction revealed that, among all respondents with available data (N ¼ 1,871) , increasing age and the presence of LUTS were associated with a greater chance of ED (age: odds ratio [OR], 1.07; 95% CI: 1.04À1.10; LUTS: OR, 3.03; 95% CI: 1.85À4.96). To the contrary, a high level of physical activity was associated with a reduced chance of ED (OR, 0.49; 95% CI: 0.28À0.85; Figure 2A ). Furthermore, among all respondents with available data (N ¼ 2,029) , increasing age and the presence of depression/anxiety, diabetes, and LUTS were all associated with a greater chance of sexual dissatisfaction (age: OR, 1.03; 95% CI: 1.003À1.057; depression/anxiety: OR, 2.47; 95% CI: 1.07À5.74; diabetes: OR, 2.27; 95% CI: 1.03À4.98; LUTS: OR, 2.69; 95% CI: 1.44À5.02); Figure 2B ). Data on all other predictor variables can be found in the Supporting Information.
Among men with LUTS, the chance of ED was greater for those who reported urgency with fear of leaking (OR, 3.79; 95% CI: 1.52À9.43), urgency urinary incontinence (OR, 2.99; 95% CI: 1.14À7.85), and nocturnal enuresis (OR, 4.42; 95% CI: 1.01À19.47; Figure 3A ) compared with subjects without symptoms, whereas the chance of more sexual dissatisfaction was significantly higher for those who reported slow stream, with (OR, 2.45; 95% CI: 1.10À5.44) or without (OR, 2.20; 95% CI: 1.02À4.77) bother, and urgency urinary incontinence with bother (OR, 2.84; 95% CI: 1.05À7.63; Figure 3B ).
DISCUSSION
The Brazil LUTS study 20 is the largest study evaluating the prevalence of LUTS among men and women aged !40 years in Brazil. The results presented herein are from a secondary analysis of the Brazil LUTS study that represent the first to report on the impact of LUTS on sexual satisfaction in the Brazilian male population. In this study, the prevalence of LUTS occurring "about half the time" or more in men was 40%; the prevalence of ED and sexual dissatisfaction was 14.4% and 7.8%, respectively. The presence of LUTS was significantly associated with a greater likelihood of experiencing ED and sexual dissatisfaction. The proportion of men reporting ED or sexual dissatisfaction was significantly higher among men with LUTS (24.6% and 13.8%) compared with those without LUTS (8.7% and 4.5%). Using a Pearson's correlation, we estimated a decrease of 0.431 points on the IIEF-5 for every 3-point increase in IPSS score (minimal clinically important difference) among men with LUTS. These results are similar to those reported in previous studies where a correlation between LUTS and sexual dysfunction was reported in Asia, 7 Europe, 8, 9 and the United States. 8, 10 However, our findings are novel to Brazil and Latin America. A large multinational study conducted in Sweden, Italy, Germany, the United Kingdom, and Canada, reported that, among sexually active adults aged !18 years, the likelihood of having ED and sexual dissatisfaction was significantly higher among subjects with overactive bladder compared with controls. 24 Similarly, multinational surveys of men aged 50 years or older conducted in the United States and Europe reported that the occurrence and severity of LUTS are risk factors for sexual dysfunction. 17, 25 The association between LUTS and sexual satisfaction has been less explored than that between LUTS and ED. Decreased sexual activity and sexual enjoyment were reported by men aged !40 years in the United Kingdom and the United States 8 and a survey of Asian men aged !40 years reported that increasing severity and number of individual LUTS were both negatively associated with sexual desire, intercourse satisfaction, and overall satisfaction. 26 Because sexual function and bother associated with LUTS may be influenced by cultural differences, 27À30 it is important to evaluate how LUTS and sexual satisfaction are associated in different populations. Our findings are in line with previous studies in other countries showing a correlation between LUTS severity and sexual dissatisfaction. We also report a relationship between ED and sexual dissatisfaction, in that the proportion of men who reported sexual dissatisfaction was higher among those who also reported ED. This finding is consistent with previous studies that reported a greater prevalence of sexual dissatisfaction among men with ED compared with men with normal erectile function. 12, 13 In this study, results from a multiple logistic regression model for erectile function and sexual satisfaction showed that, among all respondents, increasing age and the presence of LUTS increased the chance of experiencing ED, whereas a high level of physical activity was associated with a reduced chance. Moreover, LUTS, increasing age, depression/anxiety, and diabetes, were significantly associated with an increased chance of sexual dissatisfaction. An analysis of the impact of individual LUTS on erectile function demonstrated that the chance of ED increased among men reporting urgency with fear of leaking, urgency urinary incontinence, and nocturnal enuresis, and the chance of sexual dissatisfaction was higher in men who reported slow stream and urgency urinary incontinence. In line with these data, a previous study reported that older age, hypertension, diabetes, depression, and individual LUTS, including urgency with fear of leaking, weak stream, split stream, leaking during sexual activity, and dysuria, were all associated with ED. 8 Interestingly, increasing age was significantly associated with ED but not with sexual satisfaction in men who reported LUTS in this study. This is consistent with recent findings where, in couples aged !18 years, improved sexual communication and a regular sexual routine were predictors of sexual satisfaction, whereas age was not. 31 In addition, sexual satisfaction is positively correlated with IIEF-5 score, indicating greater sexual satisfaction with better erectile function, 12 and increased sexual satisfaction is associated with less severe ED and with a shorter duration of ED. 14 The lack of association between age and sexual satisfaction reported in this study may indicate that erectile function is a stronger predictor of sexual satisfaction than increasing age.
It is likely that ED and LUTS share common pathophysiological mechanisms, some of which are currently being investigated. These mechanisms include the nitric oxide-cyclic guanosine monophosphate pathway, Rho-kinase pathways, autonomic adrenergic hyperactivity, pelvic atherosclerosis/ ischemia, inflammation, sex hormones (ie, low androgen levels), and psychological conditions (ie, depression). 6 However, the mechanisms linking these 2 conditions have not been elucidated. Diabetes mellitus, metabolic syndrome, and obesity are among the risk factors common to ED and LUTS, and both conditions become more prevalent among aging men. 6 An observational study of men with ED who participated in a prostate cancer screening program reported that hypertension, dyslipidemia, and a history of cardiovascular events were all significantly associated with moderate-to-severe ED. 32 These differences in findings may be, in part, due to methodological variations, and represent a general limitation of observational studies. Considering the substantial impact of LUTS on ED, sexual satisfaction, and quality of life among men older than 40 years, the results of the current and previous studies support the importance of a comprehensive assessment of men with LUTS that includes not only the urinary aspect, but also sexual function and sexual satisfaction. 18, 19 Conversely, it would be beneficial to assess LUTS in men reporting with sexual dysfunction, as we estimated that a 3-point increase in IPSS score (minimal clinically important difference 33 ) was associated with a decrease of 0.431 points in IIEF-5 score among men with LUTS. This approach would enable a more comprehensive evaluation of 2 highly prevalent and potentially detrimental conditions in men. It would also help in determining the most appropriate treatment strategy for each condition given the fact that medications for LUTS may affect sexual function. This has been shown with alpha-blockers, which can cause ejaculatory disorders, 5-alpha-reductase inhibitors, which may cause decreased libido, ED, and ejaculatory disorders, and phosphodiesterase type 5 inhibitors, which have demonstrated significant improvements in both LUTS and ED in men with LUTS associated with benign prostatic hyperplasia. 34, 35 One limitation of this study is that we used patient-reported questionnaires to assess LUTS. This system of data collection, which is the most commonly used in epidemiological studies, can provide only limited information about each symptom, and different methods of data collection used in a survey may result in varying responses. Comorbid conditions were self-reported, but not clinically verified, so all analyses, including these conditions, should be evaluated with caution. Furthermore, it has been demonstrated that self-reporting of health can be impacted by age, sex, and socioeconomic status. 36 In this study, we used computer-assisted telephone interviews, which have been widely used in similar survey studies. 2 medications were not collected in the survey. Furthermore, our data set included only those patients who reported survey responses relating to erectile function and sexual satisfaction, which may introduce a selection bias and may not be fully representative of the overall male Brazilian population. Finally, because this was a cross-sectional study, no causation between variables can be inferred.
CONCLUSIONS
This population-based study demonstrated that the presence of LUTS is associated with a significantly increased chance of ED and sexual dissatisfaction in Brazilian men. Specific LUTS, such as urgency with fear of leaking, urgency urinary incontinence, and nocturnal enuresis, were associated with ED. These findings support the importance of a comprehensive assessment of sexual function and satisfaction alongside the urinary aspect in men reporting with LUTS, which will complement treatment strategies for these conditions. 
